Open Access 



Research 



BMJ Open 



To cite: O'Brien KK, 
Solomon P, Trentham B, 
etal. Evidence-informed 
recommendations for 
rehabilitation with older 
adults living with HIV: a 
knowledge synthesis. BMJ 
Open 2014;4:e004692. 
doi:1 0.1 1 36/bmjopen-201 3- 
004692 

► Prepublication history and 
additional material is 
available. To view please visit 
the journal (http://dx.doi.org/ 
10.11 36/bmjopen-201 3- 
004692). 



Received 15 December 2013 
Revised 7 April 2014 
Accepted 10 April 2014 



CrossMark 



For numbered affiliations see 
end of article. 



Correspondence to 

Dr Kelly K O'Brien; 
kelly.obrien@utoronto.ca 




Evidence-informed recommendations 
for rehabilitation with older adults 
living with HIV: a knowledge synthesis 

Kelly K O'Brien, 1 ' 2 ' 3 Patricia Solomon, 2 Barry Trentham, 4 Duncan MacLachlan, 5 

Joy MacDermid 2 Anne-Marie Tynan, 6 Larry Baxter, 3 Alan Casey, 7 

William Chegwidden, 8 Greg Robinson, 3 Todd Tran, 9 Janet Wu, 6 Elisse Zack 3 



ABSTRACT 

Objective: Our aim was to develop evidence-informed 
recommendations for rehabilitation with older adults living 
with HIV. 

Design: We conducted a knowledge synthesis, 
combining research evidence specific to HIV, rehabilitation 
and ageing, with evidence on rehabilitation interventions 
for common comorbidities experienced by older adults 
with HIV 

Methods: We included highly relevant HIV-specific 
research addressing rehabilitation and ageing (stream A) 
and high-quality evidence on the effectiveness of 
rehabilitation interventions for common comorbidities 
experienced by older adults ageing with HIV (stream B). 
We extracted and synthesised relevant data from the 
evidence to draft evidence-informed recommendations for 
rehabilitation. Draft recommendations were refined based 
on people living with HIV (PLHIV) and clinician 
experience, values and preferences, reviewed by an 
interprofessional team for Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) 
(quality) rating and revision and then circulated to PLHIV 
and clinicians for external endorsement and final 
refinement. We then devised overarching 
recommendations to broadly guide rehabilitation with 
older adults living with HIV. 
Results: This synthesis yielded 8 overarching and 
52 specific recommendations. Thirty-six specific 
recommendations were derived from 108 moderate-level 
or high-level research articles (meta-analyses and 
systematic reviews) that described the effectiveness of 
rehabilitation interventions for comorbidities that may be 
experienced by older adults with HIV. Recommendations 
addressed rehabilitation interventions across eight health 
conditions: bone and joint disorders, cancer, stroke, 
cardiovascular disease, mental health challenges, cognitive 
impairments, chronic obstructive pulmonary disease and 
diabetes. Sixteen specific recommendations were derived 
from 42 research articles specific to rehabilitation with 
older adults with HIV. The quality of evidence from 
which these recommendations were derived was either 
low or very low, consisting primarily of narrative reviews 
or descriptive studies with small sample sizes. 
Recommendations addressed approaches to 
rehabilitation assessment and interventions, and 
contextual factors to consider for rehabilitation with older 
adults living with HIV. 



Strengths and limitations of this study 



■ We developed evidence-informed recommenda- 
tions for rehabilitation with older adults living 
with HIV using a complex knowledge synthesis of 
two distinct areas of literature while incorporating 
PLHIV and clinician preferences throughout. 

■ Fifty-two recommendations were developed. 

- Thirty-six specific recommendations were 
derived from 108 moderate-level or high-level 
research articles that described the effective- 
ness of rehabilitation interventions for 
comorbidities that may be experienced by 
older adults with HIV. Recommendations 
addressed rehabilitation interventions across 
eight health conditions commonly experienced 
by older adults with HIV. 

- Sixteen specific recommendations were 
derived from 42 research articles specific to 
rehabilitation of older adults with HIV. 

■ To our knowledge, these are the first 
evidence-informed recommendations for rehabili- 
tation developed specifically for older adults 
living with HIV. 

■ Recommendations address approaches to 
rehabilitation assessment and interventions, and 
contextual factors to consider for rehabilitation 
with older adults living with HIV. 



Conclusions: These evidence-informed 
recommendations provide a guide for rehabilitation with 
older adults living with HIV. 



INTRODUCTION 

As adults age with HIV, more individuals are 
living with the physical, social and psycho- 
logical consequences of the disease, long-term 
treatment and comorbidities associated with 
ageing. 1-4 For many, HIV is experienced as a 
chronic illness whereby individuals experience 
a range of health-related challenges known as 
disability, including symptoms and impairments 



O'Brien KK, Solomon P, Trentham B, etal. BMJ Open 201 4;4:e004692. doi:1 0.1 1 36/bmjopen-201 3-004692 



1 



Open Access 



(eg, fatigue, weakness, pain), difficulties with day-to-day 
activities (eg, household chores), challenges to social 
inclusion (eg, ability to work) and uncertainty or worrying 
about future health as they age. 5-7 Premature onset of car- 
diovascular disease (CVD), 8 diabetes, 8 bone and joint dis- 
orders, 9 neurocognitive disorders 10 and 
non-AIDS-defining cancers 11 further add to the complex- 
ity of disability experienced by adults ageing with HIV 12-16 
Rehabilitation has become an increasingly important strat- 
egy to address disability experienced by adults ageing with 
HIV and specifically older adults living with 
comorbidities. 1 

Rehabilitation is broadly defined as any service or 
health provider that may address or prevent impair- 
ments, activity limitations or social participation restric- 
tions experienced by an individual. 17 Rehabilitation 
assists in managing the health-related challenges or dis- 
ability associated with HIV such as adverse effects of 
medications, fatigue, pain, neuropathy, mental health 
problems, cognitive problems and issues related to 
income and vocational support. Rehabilitation 
approaches such as physical therapy and occupational 
therapy are well established in complex chronic disease 
management and are associated with improvements in 

18 19 20 

health outcomes in CVD, stroke and cancer. 
However, rehabilitation in the context of HIV is still 
emerging. Few rehabilitation professionals work with 
people living with HIV (PLHIV) highlighting a gap in 
service provision and need for further HIV knowledge, 
training and clinical guidance. 21 Evidence-informed 
guidelines are essential to enhance awareness among 
clinicians, researchers, educators and PLHIV and to opti- 
mise rehabilitation with older adults with HIV. 

No known guidelines specific to HIV rehabilitation 
and ageing exist. Developing evidence-informed recom- 
mendations in an emerging area of practice is challen- 
ging when high levels of evidence in the form of 
systematic reviews and meta-analyses are often not avail- 
able. Such is the case with HIV, which has transitioned 
from an acute fatal illness to a chronic condition since 
the advent of combination antiretroviral therapies that 
became available in developed countries in the 
mid-1990s. Combining lower level evidence on emerging 
issues of HIV and ageing with higher level evidence on 
rehabilitation interventions for other health conditions 
experienced by older adults with HIV can provide a 
strong foundation for the development of 
evidence-informed recommendations. Our aim was to 
develop evidence-informed recommendations for 
rehabilitation with older adults living with HIV. 

METHODS 

We conducted a knowledge synthesis combining two 
streams of evidence: (A) highly relevant HlV-specific 
evidence addressing rehabilitation and ageing and 
(B) high-quality evidence on the effectiveness of 
non-pharmacological rehabilitation interventions for 



comorbidities commonly experienced by older adults 
ageing with HIV. Synthesising this evidence allowed us to 
consider emerging literature specific to HIV and ageing 
while taking advantage of existing high-level evidence 
on interventions for common conditions experienced by 
older adults and customising it to older adults with HIV. 

This research was led by an interdisciplinary team of 
researchers, educators, health providers with expertise 
in HIV, ageing and rehabilitation and PLHIV with lived 
experience ageing with HIV. The team engaged in all 
aspects of this study including the identification, 
appraisal and synthesis of the literature, and develop- 
ment and refinement of the evidence-informed recom- 
mendations. We incorporated values and preferences of 
PLHIV and clinical expertise throughout. 22 

Searching and identifying the literature and data 
extraction 

Stream A: Evidence specific to HIV, ageing and rehabilitation 

We conducted a synthesis of published literature specific 
to HIV, ageing and rehabilitation. We searched elec- 
tronic databases including MEDLINE, CINAHL, 
EMBASE, PsycINFO from 1980 to December 2010. 
Search terms included: HIV, ageing and rehabilitation, 
and were altered depending on the database. We 
included studies that addressed issues related to HIV, 
ageing (older adults: 50 years and older) and rehabilita- 
tion, and were published in the English language. We 
defined 'rehabilitation' as any non-pharmacological ser- 
vices, interventions or providers who address or prevent 
impairments, activity limitations and social participation 
restrictions experienced by an individual. 17 Given this is 
an emerging area of literature, all study designs, includ- 
ing narrative reviews, were included. 

Stream B: High-level evidence on rehabilitation interventions 
specific to comorbidities that may be experienced by older 
adults living with HIV 

We searched for high-quality evidence (systematic 
reviews and meta-analyses) on the effectiveness of non- 
pharmacological rehabilitation interventions for 
comorbidities that may be experienced by older adults 
ageing with HIV. We searched electronic databases 
including MEDLINE, CINAHL, EMBASE, PsycINFO, the 
Cochrane Database of Systematic Reviews and the 
National Guideline Clearinghouse from 1980 to August 
2011 for systematic reviews and meta-analyses related to 
common comorbidities. We included systematic reviews 
or meta-analyses that addressed one or more comorbid- 
ities experienced by adults living with HIV which 
included but were not limited to: bone and joint disor- 
ders, cancer, CVD, mental health, neurocognitive 
decline, cardiopulmonary disease, diabetes, and were 
published in English. 

Five individuals independently reviewed abstracts from 
stream A and B evidence to determine their eligibility for 
inclusion. Where disagreements occurred, the full text was 
retrieved and a third reviewer determined final 
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inclusion. Two individuals independently reviewed full 
articles for inclusion. In situations of disagreement 
reviewers discussed articles to reach consensus on final 
inclusion. Five individuals independently extracted data 
from the final group of included evidence onto a data 
charting form. Data extracted from stream A evidence 
included author, year, study location, study purpose, study 
design, intervention type and comparison group (if any), 
details of the intervention (if applicable), study popula- 
tion, sample size, outcome measures, key results, and 
authors' overall conclusions. For each article, reviewers 
documented their interpretations of important considera- 
tions and recommendations for HIV rehabilitation and 
ageing. Data extracted from stream B evidence included 
author, year, study purpose, study design (systematic review 
or meta-analysis), characteristics of participants, number 
of included studies, sample size, intervention (s) and com- 
parison group (if any), frequency, intensity, time and type 
of each intervention, outcome measures, key results, and 
overall author conclusions. For each article, reviewers 
documented their interpretations of considerations for 
developing evidence informed recommendations with 
older adults living with HIV 

Development of the recommendations 

We developed the evidence-informed recommendations 
using a three-phase iterative process involving (1) classi- 
fication, assessing methodological quality, synthesis of 
the evidence and drafting the preliminary recommenda- 
tions; (2) interprofessional team review, GRADING and 
revision of recommendations incorporating values and 
preferences; and (3) external endorsement and final 
refinement. 

Phase 1: Classification, assessing methodological quality, 
synthesis of the evidence and drafting the preliminary 
recommendations 

Our search yielded a total of 6664 independent citations 
(2512 from stream A and 4152 from stream B), of which 
165 studies (50 studies from stream A and 115 studies 
from stream B) met our inclusion criteria. Overall, our 
phase 1 synthesis yielded 25 recommendations from 
stream A evidence and 49 recommendations from 
stream B evidence for a total of 74 preliminary recom- 
mendations (figure 1). 

Stream A: Evidence specific to HIV, rehabilitation and ageing 

We classified the evidence (n=50 studies) based on 11 
concepts to draft the preliminary recommendations 
ranging from overarching principles for rehabilitation 
with older adults living with HIV to interventions 
(figure 1). We then assessed the methodological quality 
of each included article and the quality of the collective 
group of evidence from each of the 11 key concepts 
used to draft each recommendation using GRADE meth- 
odological quality criteria. 24-28 Two authors knowledge- 
able in HIV, ageing and rehabilitation (KKOB, AMT) 
independently synthesised the extracted data using 



directed content analysis techniques and formulated 
key themes surrounding rehabilitation assessment and 
treatment that informed the recommendations. One 
author (KKOB) then drafted 25 preliminary recommen- 
dations by synthesising results and conclusions from 
each collective group of evidence. Subsequently, two 
authors (KKOB, PS) met to review the accuracy of the 
content analysis and collectively agreed on the 74 pre- 
liminary evidence-informed recommendations specific 
to HIV, ageing and rehabilitation. 

Stream B: High-level evidence on rehabilitation interventions 
for common comorbidities 

We grouped stream B evidence based on comorbidities 
experienced by older adults living with HIV, followed by 
the respective intervention. We classified the evidence 
based on 11 areas (bone and joint disorders, cancer, 
stroke, CVD, mental health challenges, cognitive impair- 
ments, Parkinson's disease, chronic obstructive pulmonary 
disease (COPD), diabetes, older adults, HIV; figure 1). We 
assessed the methodological quality of each article and the 
quality of evidence from each collective area of focus used 
to draft each recommendation using the GRADE cri- 
teria. 24-28 Two authors (KKOB, AMT) independently 
synthesised the recommendations from the meta-analyses 
and systematic reviews using directed content analysis tech- 
niques 29 surrounding assessment, treatment intervention, 
intensity, progression of intensity and health outcomes for 
each comorbidity. One author (KKOB) then drafted a 
total of 49 preliminary recommendations from the 115 
included articles by synthesising each collective group of 
study results and overall conclusions. Two authors (KKOB, 
PS) met to review the accuracy of the synthesis to collect- 
ively determine preliminary evidence-informed recom- 
mendations for each of the comorbidities. The resulting 
49 recommendations for stream B spanned 11 areas of 
focus: bone and joint disorders (6 recommendations), 
cancer (8), stroke (12), CVD (7), mental health challenges 
(4), cognitive impairments (3), Parkinson's disease (1), 
COPD (4), diabetes (1), older adults (2) and HIV (1). 

Phase 2: Research team GRADING of recommendations 
and incorporating values and preferences among PLHIV 
and clinicians 

We circulated the 74 preliminary recommendations to 
researchers, PLHIV and clinicians on the synthesis team 
in order to obtain GRADE ratings of the recommenda- 
tions and incorporate individual experiences, values and 
preferences. For each recommendation, the team 
member indicated the GRADE rating incorporating 
quality of the evidence and the extent to which the rec- 
ommendation was applicable to older adults living with 
HIV GRADE rating at this stage included four levels 24-28 : 
High — fully endorse or strongly recommend. This recom- 
mendation would be appropriate for the majority of 
older adults living with HIV; suggested wording of the 
recommendation would include, 'we should or should 
not do'; Moderate — moderately endorse or recommend. 
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Stream A Evidence: 
HIV, Aging and Rehabilitation 



Records identified through database 
searching and additional records 
through other sources 
(n = 3541) 



Stream B Evidence: 
High Level Evidence Rehabilitation Interventions for 
Comorbidities Experienced in HIV and Aging 



Records identified through database 
searching and additional records through 
other sources (n = 7470) 



Number of duplicates removed (n = 1029) 



Number of duplicates removed (n = 3318) 



Records screened 




Records excluded 




Records screened 




Records excluded 


(n = 2512) 


► 


(n = 2411) 




(n = 4152) 




(n = 3951) 



Full-text articles 
assessed for eligibility 
(n = 101) 



Full-text articles 
excluded, with reasons 
(n = 51) 



Full-text articles 
assessed for 
eligibility (n = 201) 



Full-text articles 
excluded, with 
reasons (n = 86) 



Stream A Studies Grouped by Concept 
included in Phase 1 synthesis (n = 50) 

■ overarching principles (n=2 studies) 

■ mental health (n=10) 

■ determinants of health (n=2) 

■ uncertainty (n=l) 

■ physical health (n=2) 

■ social inclusion (n=l) 

■ strategies to address disability (n=10) 

■ extrinsic factors (n=10) 

1 personal attributes (n=3) 

■ other themes (n=2) 

■ interventions (n=7) 



T 



Stream B Studies Grouped by Condition included in 
Phase 1 synthesis (n = 115 studies) 

1 bone and joint disorders (n=12 studies) 
1 cancer (n=14) 
"stroke (n=31) 

1 cardiovascular disease (CVD) (n=16) 
1 mental health challenges (n=4) 

■ cognitive impairments (n=10) 
1 Parkinson's disease (n=3) 

■ chronic obstructive pulmonary disease (COPD) (n=8) 
1 diabetes (n=4) 

■ older adults (n=ll) 
• HIV(n=2) 



Research Team Meeting #1- discussed included studies and preliminary synthesis 
Methodological Quality Assessment, Knowledge Synthesis, Drafting Recommendations 



25 preliminary recommendations 
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49 preliminary recommendations 



74 preliminarv recommendations for rehabilitation with older adults with HIV 



Figure 1 Overview of knowledge synthesis procedure — classification, assessing methodological quality, synthesis and drafting 
preliminary recommendations (phase 1). 



This recommendation would be applicable to some older 
adults with HIV; Low — minimally endorse or weak recom- 
mendation. This recommendation would be applicable 
to a few older adults with HIV, with potential variability in 
values and preferences. Wording of this recommendation 
would include 'we suggest, may recommend or may not 
recommend'; or Very low — do not endorse or do not rec- 
ommend at all. This recommendation would not be 
appropriate for older adults living with HIV (figure 2) . 

This phase of GRADE rating required a trade-off 
between benefits and drawbacks, and values and princi- 
ples of the PLHIV, clinician or researcher. Team 
members were asked to comment on their values and 



preferences related to the recommendation and how 
these influenced their rating. Team members also sug- 
gested revisions or refinement to the recommendation. 

Collectively the evidence specific to HIV ageing and 
rehabilitation (stream A) was low to very low quality as 
much of the evidence consisted of cross-sectional quali- 
tative or quantitative studies (with no comparison 
group) or narrative reviews. No randomised controlled 
trials were included. Clinicians and PLHIV on the team 
incorporated their clinical expertise and experience, 
values and preferences, respectively, when determining 
their final GRADE rating. For stream B given only sys- 
tematic reviews or meta-analyses were included, the 
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Stream A Evidence: 
HIV, Aging and Rehabilitation 



Stream B Evidence: 
High Level Evidence Rehabilitation Interventions 
for Comorbidities experienced in HIV and Aging 



25 preliminary recommendations from 
50 included articles 

Assigned GRADE rating of evidence for 
recommendations (4 levels) 



49 preliminary recommendations from 
115 included articles 

Assigned GRADE rating of evidence for 
recommendations (4 levels) 



Research Team Meeting #2 - Reviewed GRADE Rating Process by Synthesis Team 



GRADING Results: Low to very low 
quality evidence plus values and 
preferences (making sense clinically and 
experientially) 



GRADING Results: Very high (Cochrane) or high 
(systematic reviews or meta-analyses) plus values 
and preferences (making the 'leap' to older adults 
with HIV) 



Research Team Meeting #3 - Discussed the GRADE ratings, reviews and comments 
Revised the recommendations accordingly while incorporating values and preferences 



Revised Recommendations and removed 8 
associated articles (not highly endorsed) 



Revised Recommendations and removed 6 
associated articles (not highly endorsed) 



Phase 2 (Revised) Recommendations 
(16 recommendations from 42 articles) 

1 Implications for future education of 
rehabilitation professionals (1) 

1 Approaches to rehabilitation assessment 
and treatment (14) 

1 Rehabilitation Interventions (1) 



Phase 2 (Revised) Recommendations 
(40 recommendations from 109 articles) 

1 Bone and joint disorders (4) 
1 Cancer (5) 

■ Stroke (11) 

1 Cardiovascular disease (CVD) (6) 
1 Mental health challenges (4) 
1 Cognitive impairments (3) 

■ Chronic obstructive pulmonary disease (COPD) (3) 

■ Diabetes (1) 
■Older adults (2) 

■ Hivm 



Further consolidation of recommendations with Research Team (removed 2 Stream B recommendations) 



54 Evidence-Informed Recommendations ready for External Endorsement 



Figure 2 Overview of knowledge synthesis procedure- 
and preferences from PLHIV and clinicians (phase 2). 



-research team GRADING of recommendations and incorporating values 



rating of the evidence was either very high or high. 
However, the GRADING of the recommendation 
depended on the extent to which the team felt the evi- 
dence was applicable to older adults with HIV and if the 
intervention posed minimal risk or harm to those living 
with HIV and these comorbidities. 

Phase 2 GRADE results 

The research team met twice to discuss the overall 
GRADE results and recommendations for revision 
(Research Team Meetings 2 and 3). In the latter 
meeting we summarised and incorporated values and 



preferences of PLHIV and clinicians into the recommen- 
dations (figure 2). 

Stream A: GRADE rating results and revision 

We consolidated similar or overlapping recommenda- 
tions and deleted those not highly endorsed by the 
majority of the team. We also removed recommenda- 
tions to specific interventions with inconclusive evidence 
because of team concerns of endorsing specific interven- 
tions over others under-reported in the research 
evidence. 
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Overall this process resulted in the deletion of eight 
articles. The remaining 42 articles in stream A yielded 
16 evidence-informed recommendations for older adults 
with HIV that spanned three themes: (1) implications 
for future education of rehabilitation professionals (1 
recommendation), (2) approaches to rehabilitation 
assessment and treatment (14 recommendations) and 
(3) interventions (1 recommendation; figure 2). 

Stream B: GRADE rating results and revision 
On the basis of the GRADE rating of team members 
and our meeting discussions we revised the stream B 
recommendations. We deleted recommendations that 
were not endorsed by the clinicians and PLHIV and 
recommendations that referred to conditions not 
common to HIV and ageing. Overall this process 
resulted in the removal of six articles. The remaining 
109 articles in stream B yielded 40 evidence-informed 
recommendations that spanned the following 10 areas: 
bone and joint disorders, cancer (general, lung and 
metastatic cancer), stroke, CVD (myocardial infarction, 
heart disease, heart failure), mental health challenges, 
cognitive impairment, COPD, diabetes, older adults and 
HIV/ AIDS (figure 2). Recommendations spanned inter- 
ventions including exercise, rehabilitation, self- 
management, cognitive rehabilitation, pulmonary 
rehabilitation, electrotherapeutic modalities, cardiac 
rehabilitation, inspiratory muscle training, psychother- 
apy, models of care and housing models. 

Phase 3: External endorsement— incorporating 'expert 
knowledge' from clinicians and adults living with HIV 

We circulated the recommendations electronically to a 
broader group of 38 clinicians and PLHIV for external 
endorsement using an online survey. We asked partici- 
pants whether they endorsed, did not endorse or had 
no opinion about each recommendation. Participants 
were also invited to provide comments. We considered 
endorsement rates of >80%, 60-80% and <60% as high, 
moderate and low levels of endorsement, respectively. 
Responses from this endorsement phase were incorpo- 
rated into the final revision and refinement of the 
evidence-informed recommendations (figure 3). 

External endorsement results 

Of the 38 PLHIV and clinicians invited to participate in 
the online endorsement survey, 19 (50%) completed the 
online survey. Of the 19 individuals who completed the 
endorsement survey, 9 (47%) were health professionals, 
8 (42%) were PLHIV and 2 (11%) were health profes- 
sionals and PLHIV Health professionals included physi- 
cians (geriatrics and infectious diseases; 27%), 
occupational therapists (27%), speech-language patholo- 
gists (27%) and social workers (18%). 

Rates of endorsement for each recommendation 
ranged from 47% (9/19 participants) to 100% (19/19 
participants). The number of participants who viewed 
the citations from which the recommendations were 



derived ranged from 3 (16%) to 10 participants (53%). 
Participants tended to highly endorse recommendations 
in stream A and those in stream B related to exercise. 
Recommendations related to inconclusive evidence had 
lower rates of endorsement. Endorsement participants 
highlighted how recommendations could be applicable 
to any population (not just older adults with HIV). 
Others recommended highlighting other interventions 
not captured in the recommendations, such as yoga or 
tai-chi. See online data supplement file 1 for an overview 
of the endorsement results. 

Two recommendations endorsed by <60% of partici- 
pants were removed. The team further synthesised the 
final 52 specific recommendations into eight overarch- 
ing recommendations for rehabilitation with older 
adults living with HIV See online data supplement file 2 
for the final evidence-informed recommendations and 
online data supplement file 3 for characteristics of 
included studies in the final recommendations. 

Final recommendations 

Results of this synthesis are presented across two streams 
that represent the two different bodies of research evi- 
dence totalling 52 specific recommendations (see 
online data supplement file 2). We also present overarch- 
ing recommendations derived from the specific detailed 
evidence-informed recommendations for rehabilitation 
with older adults living with HIV (box 1). 

Specific (detailed) recommendations 

Stream A results include 16 recommendations derived 
from 42 research evidence articles specific to rehabilita- 
tion with older adults living with HIV The level of evi- 
dence from which these recommendations were derived 
was either low or very low, meaning the articles were 
mostly narrative review articles or descriptive studies 
(either qualitative or quantitative) with small sample 
sizes. Although the studies were low-level evidence, the 
PLHIV and clinician endorsements indicated that these 
were of fundamental importance in management of dis- 
ability in older adults living with HIV Stream A recom- 
mendations serve as the contextual backdrop to 
providing rehabilitation care, treatment and support to 
older adults living with HIV Some of the recommenda- 
tions have additional explanatory notes to further explain 
the context and PLHIV and clinician values (see 
online data supplement file 2). The recommendations 
are organised into six categories: (A) preparedness of 
rehabilitation professionals, (B) approaches to rehabilita- 
tion assessment and treatment with older adults living with 
HIV, (C) extrinsic factors to consider for rehabilitation 
with older adults living with HIV, (D) intrinsic factors to 
consider for rehabilitation with older adults living with 
HIV, (E) rehabilitation approaches and (F) rehabilitation 
interventions (see online data supplement file 2). 

Stream B results include 36 recommendations derived 
from 108 moderate- or high-level research evidence arti- 
cles describing the effectiveness of rehabilitation 
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Stream A Evidence 
HIV, Aging and Rehabilitation 



Stream B Evidence 
High Level Evidence Rehabilitation Interventions 
for Comorbidities experience din HIV and aging 



16 recommendations from 42 articles 

■ Endorsement participants provided 
the recommendation, GRADE level 
of evidence, and age of participants 
recommendations were derived 

■ Option to view citations 



38 recommendations from 109 articles 

Endorsement participants provided the 
recommendation, GRADE level of evidence, 
and age of participants recommendations 
were derived 
Option to view citations 



54 Recommendations Circulated for EXTERNAL ENDORSEMENT 



ENDORSEMENT RESPONSE 

38 PLHIV and clinicians invited to participate 
19 completed the online endorsement survey (50%) 
Health professionals (physicians, occupational therapists, speech-language pathologists, social 
workers) (47%), PLHIV (42%) and PLHIV and health professional (11%) 



Research Team Meeting #4 - Discussed external endorsement results and established 52 final 
detailed recommendations. Team also developed and endorsed eight overarching 
recommendations by consolidating the detailed recommendations 



Final Specific Recommendations 
(16 recommendations from 42 articles) 

■ Preparedness of rehabilitation 
professionals (1) 

1 Approaches to rehabilitation assessment 
and treatment (7) 

■ Extrinsic factors (3) 
1 Intrinsic factors (2) 

■ Rehabilitation approaches (2) 

■ Rehabilitation interventions (1) 



Final Specific Recommendations 
(36 recommendations from 108 articles) 

■ Bone and joint disorders (4) 

■ Cancer (5) 

■ Stroke (8) 

■ Cardiovascular disease (CVD) (6) 

■ Mental health challenges (4) 

■ Cognitive impairments (3) 

■ Chronic obstructive pulmonary disease (COPD) (3) 

■ Diabetes (1) 
■Older adults (3) 

■ HIV(l) 



Final Recommendations: 52 Specific (Detailed) and 8 Overarching Evidence-Informed 
Recommendations for Rehabilitation with Older Adults with HIV 



Figure 3 Overview of knowledge synthesis procedure — external endorsement (phase 3). 



interventions for adults living with health conditions 
and include specific considerations when applying 
rehabilitation interventions for older PLHIV (figure 3). 
Stream B recommendations include an overview of the 
prevalence of the condition among older adults with 
HIV, main health-related challenges for older adults with 
HIV experiencing this condition from a rehabilitation 
perspective, study citations, level of evidence from which 
the recommendation was derived and age of participants 
included in the evidence (not all high-level rehabilita- 
tion intervention evidence was specific to older adults). 
The recommendations include specific considerations 



for older adults with HIV The recommendations are 
presented based on interventions across (A) older 
adults, (B) HIV/ AIDS and eight common comorbidities 
that may be experienced by older adults with HIV, (C) 
bone and joint disorders, (D) cancer, (E) stroke, (F) 
CVD, (G) mental health challenges, (H) cognitive 
impairments, (I) COPD and (J) diabetes (see online 
data supplement file 2). 

Overarching recommendations 

To facilitate knowledge transfer and exchange, we estab- 
lished overarching recommendations that summarised 
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Box 1 Overarching evidence-informed recommendations for rehabilitation with older adults living with HIV 



The following overarching recommendations provide a general guide to providing rehabilitation care, treatment and support with older adults 
living with HIV. 

Overarching recommendations for rehabilitation with older adults living with HIV 

1. Rehabilitation professionals should be prepared to provide care to older adults with HIV who present with complex comorbidities affect- 
ing neurological, cardiorespiratory and musculoskeletal systems that may result in physical, mental and social health challenges. 

2. Rehabilitation professionals should adopt an individualised and interprofessional approach to practice that is sensitive to the unique 
values, preferences and needs of older adults with HIV. This approach should include comprehensive assessment and treatment of phys- 
ical, neurocognitive and mental health impairments, uncertainty (or worrying about the future), functional activity limitations and social 
exclusion while considering the intersections between personal and social attributes and the broader determinants of health. 

3. Multidisciplinary rehabilitation including physical therapy, occupational therapy and speech-language pathology is strongly recommended 
across the continuum of care (acute, rehabilitation and community-based care) for older adults with HIV to address the multidimensional 
and episodic nature of disability attributed to HIV and its comorbidities such as bone and joint disorders, cancer, stroke, cardiovascular 
disease, mental health, cognitive impairment, chronic obstructive pulmonary disease (COPD) and diabetes. 

4. Rehabilitation professionals should consider the role of extrinsic contextual factors such as stigma and ageism, HIV disclosure, and emo- 
tional and practical social supports on the health and well-being of older adults living with HIV. 

5. Rehabilitation professionals should consider the role of intrinsic contextual factors such as self-management and spirituality on the 
health and well-being of older adults living with HIV. 

6. A combination of aerobic and resistive exercise may be recommended for older adults living with HIV who are medically stable and living 
with comorbidities including bone and joint disorders, cancer, stroke, cardiovascular disease, stroke, mental health, cognitive impair- 
ment, COPD and diabetes. The frequency, intensity, time and type of exercise should be individually tailored to the specific goals and 
capacity of the individual and the specific comorbidity. 

7. Cognitive rehabilitation interventions (eg, cognitive training, cognitive stimulation, cognitive rehabilitation) may be recommended for 
older adults living with HIV with mild cognitive impairment and stroke. Inconclusive or insufficient evidence exists to support the use of 
cognitive behavioural therapy on older adults with HIV with depression. While cognitive rehabilitation does not appear harmful, weak evi- 
dence exists to support the use of cognitive-specific interventions to improve spatial neglect, disability, memory and functional status of 
older adults who experience stroke. Rehabilitation professionals are encouraged to refer to specific clinical practice guidelines for each 
health condition to determine the effects of different cognitive interventions on older adults with HIV living with comorbidity. 

8. In the absence of high-level evidence on rehabilitation interventions for older adults living with HIV and comorbidities, rehabilitation pro- 
fessionals should refer to existing clinical practice guidelines, systematic reviews, meta-analyses and other forms of high level evidence 
for recommendations on interventions for a specific comorbidity. These recommendations should be applied using an individualised 
approach incorporating the unique values, preferences, goals and needs of the individual. 



the detailed recommendations in a condensed manner 
(box 1). We consolidated the 52 specific recommenda- 
tions into eight overarching recommendations for 
rehabilitation with older adults living with HIV. These 
recommendations were endorsed at a final team 
meeting and provide a broader overview of the evidence 
synthesis. 

DISCUSSION 

We developed evidence-informed recommendations for 
rehabilitation with older adults living with HIV using a 
complex knowledge synthesis of two distinct areas of lit- 
erature while incorporating PLHIV and clinician prefer- 
ences throughout. To our knowledge, these are the first 
evidence-informed recommendations for rehabilitation 
developed specifically for older adults with HIV 

These recommendations may be useful for rehabilita- 
tion clinicians who have not worked with PLHIV and 
HIV specialists unfamiliar with rehabilitation who need 
an understanding of evidence-informed rehabilitation so 
that they can make appropriate referrals for their older 
clients living with HIV Stream A recommendations were 
derived from very low-level evidence and result in 
general statements. Nevertheless, we feel these 



recommendations are useful in addressing an overall 
approach to working with older adults with HIV The low 
level of evidence derived from this area of literature 
highlights the paucity of evidence specific to rehabilita- 
tion of older adults with HIV and indicates the need for 
increased work in this area. While our focus was on 
older adults with HIV, many of the stream B recommen- 
dations were derived from evidence not specific to older 
adults. The wording of our recommendations depended 
on how well, or to what extent we could make the 'leap' 
from the condition-specific evidence to a recommenda- 
tion for rehabilitation specific to older adults living with 
HIV and its comorbidities. We included an overview of 
the prevalence of comorbidities among older adults with 
HIV to assist clinicians in implementing the recommen- 
dations among adults with HIV living with comorbid- 
ities. 30 The supportive notes that augment the 
recommendations were derived primarily from PLHIV 
and clinician values and preferences to help situate the 
recommendation into the context of older adults with 
HIV Rehabilitation professionals often tailor treatment 
strategies to address the consequences of disease (dis- 
ability) using an individualised goal-setting approach 
that considers the unique health and social challenges 
experienced by older adults with HIV In the absence of 
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high-level evidence on rehabilitation interventions spe- 
cific to older adults with HIV, clinicians may refer to the 
existing guidelines for a specific comorbidity, and 
incorporate an individualised approach to assessment 
and treatment. 

We chose to present a combination of specific and 
overarching recommendations to guide rehabilitation 
with older adults with HIV. Those working with older 
adults with a specific comorbidity may find the detailed 
recommendations useful to their practice. Although spe- 
cific recommendations are more likely to be followed, 31 
we feel the consolidated (overarching) recommenda- 
tions may be useful to health providers less familiar 
working in HIV care and well suited for knowledge 
translation to a broader health provider audience and 
community-based organisations. 

Overall strengths of our approach included our 
unique synthesis of two distinct areas of literature com- 
bining lower level evidence on emerging issues of HIV 
and ageing with higher level evidence on comorbidities 
commonly experienced by PLHIV to provide a strong 
foundation for the development of evidence-informed 
recommendations. We used a systematic approach in 
identifying literature, determining inclusion, data extrac- 
tion, and drafting and refining the recommendations. 
We drafted the recommendations to include clear 
actionable and precise terminology, associated with the 
level of evidence available. We included specific citations 
from which the recommendation was derived so readers 
may refer to the original evidence source of the 
recommendation . 32 

Our interprofessional and community-integrated 
approach involving 'expert' older PLHIV and clinicians 
brought a diverse group of stakeholders together on 
numerous occasions to engage in the iterative process of 
recommendation development, review and refinement 
and ensured the recommendations were practical and 
relevant to the HIV community. External endorsement 
further integrated PLHIV and clinician preferences into 
assessing the feasibility and refinement of recommenda- 
tions for use in HIV practice. 30 Knowledge, values and 
experiences of clinicians and PLHIV were integral in the 
development of the recommendations, particularly when 
determining the relevance or unique considerations 
when devising recommendations from evidence derived 
from other chronic conditions. Our community-engaged 
approach involved PLHIV as members of the core 
research team, as well as participants in the external 
endorsement phase. This form of community-academic- 
clinical research partnership is growing in prominence 
because it strengthens the potential for effective knowl- 
edge transfer and exchange in health research. 33 

Challenges of this synthesis included combining two 
areas of research evidence that differed in quality and 
context. We chose to retain two parallel but distinct syn- 
theses presented as one collective set of recommenda- 
tions enabling us to synthesise emerging lower level 
evidence on HIV ageing and rehabilitation with higher 



level more established evidence in chronic diseases 
experienced by older adults with HIV 34 Much of the evi- 
dence from which these recommendations were derived 
is from the United States, hence the generalisability of 
these recommendations to other contexts is unknown. 
The lack of high-level stream A evidence specific to HIV, 
ageing and rehabilitation resulted in high-level consid- 
erations when working with older adults with HIV, and 
emphasises the need for further rehabilitation interven- 
tion research specific to older adults with HIV 
Disparities emerged between evidence considered weak 
by GRADE definition, but essential to the values and 
preferences of PLHIV and clinicians. We were uncertain 
how to weight the research evidence with PLHIV and 
clinician values and preferences in order to establish the 
strength of a given recommendation. We chose to 
remove recommendations for rehabilitation approaches 
with weak evidence that were not highly endorsed by the 
majority of team members. Finally, these 
evidence-informed recommendations do not specifically 
address the issue of caregiving, respite and potential 
caregiver burnout, important issues that should be con- 
sidered by clinicians in the context of HIV and ageing. 35 

The development of these recommendations is timely 
given the changing demographic of adults ageing with 
HIV These recommendations directly address key 
research priorities on comorbidities and access to 
rehabilitation identified in a national scoping study of 
the Canadian Working Group on HIV and Rehabilitation 
(CWGHR). 36 Our recommendations also address key 
issues related to HIV, rehabilitation and ageing that 
emerged from a national consultation with PLHIV, 
researchers, educators, clinicians and policy stakeholders 
by CWGHR including comorbidities experienced by 
older PLHIV and social determinants of health. 37 These 
issues similarly emerged from the external endorsement 
whereby participants also indicated the importance of 
end-of-life care, 38 lifestyle modifications including adop- 
tion of exercise and yoga 39 40 and smoking cessation 
among older adults with HIV 41 as critical for consider- 
ation in the care and prevention strategies to enhance 
the health of older PLHIV Moreover, while evidence 
describes potential benefits of supplements used in osteo- 
arthritis 42 or central nervous stimulants to alleviate 
HIV-associated cognitive impairments and fatigue, 43 44 
the focus of these rehabilitation recommendations were 
non-pharmacological in nature. We developed these 
recommendations in accordance with the principles out- 
lined by CWGHR for the development of guidelines for 
rehabilitation in the context of HIV 45 Merging the 
traditionally separate areas of rehabilitation, HIV and dis- 
ability enabled us to create evidence-informed recom- 
mendations that are relevant for rehabilitation in the 
context of HIV and provide clear actionable recommen- 
dations that could direct future practice. 45 

Limitations of this research included the qualitative 
nature of the synthesis whereby we were unable to pool 
results from included studies into meta-analyses. We may 
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have missed other high-level evidence on rehabilitation 
interventions such as fall prevention or balance training 
that were not specific to our predetermined comorbidities 
but may be experienced by older adults living with mul- 
tiple comorbidities. Rehabilitation interventions clinicians 
use in practice which are beneficial to older adults with 
HIV may not have been captured in this synthesis due to 
the paucity of HIV and ageing literature (stream A) or due 
to the lack of high level of evidence (stream B) . Finally 
HlV-specific evidence on rehabilitation of older adults 
with HIV continues to emerge since we conducted our lit- 
erature search for included studies in 2011. Recent evi- 
dence suggests cognitive rehabilitation interventions such 
as computerised speed of processing training and self- 
generation strategies can enhance verbal recall and cogni- 
tive function among older adults with HIV, and that inter- 
ventions to promote self-efficacy and social support may 
enhance health-related quality of life among older men 
with HIV 46-49 Ongoing revision of the recommendations 
will be required to reflect the emerging evidence and 
changing needs of older adults living with HIV 

CONCLUSIONS 

We established 8 overarching and 52 specific 
evidence-informed recommendations from a combin- 
ation of low-level evidence specific to HIV, ageing and 
rehabilitation and high-level research evidence describ- 
ing the effectiveness of rehabilitation interventions for 
comorbidities experienced by older adults with HIV 
PLHIV and clinician values and preferences were inte- 
gral in developing these recommendations. These 
recommendations address approaches to rehabilitation 
assessment and interventions, and contextual factors 
to consider for rehabilitation with older adults living 
with HIV These evidence-informed recommendations 
provide a guide for rehabilitation with older adults living 
with HIV. 
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